A new method for fabricating high density printed circuit boards has been investigated. The 
INTRODUCTION
In the electronic industry there is a continuous growth of active devices (integrated circuits and LSI chips) but the cost of their interconnections is not being reduced correspondingly. The Photochemical reactions of anthraquinone sulfonic acid sodium salts are well known. 5, 6 Certain metal salts are easily reduced to their metal atoms when exposed to u.v. light in the presence of anthraquinone sulfonic acid or its alkali metal salts. [7] [8] [9] Using this process, circuit patterns are made photochemically on insulating substrates coated with photosensitive materials. Then, the desired conductor pattern is formed by using electroless copper plating.
This result suggested a new method for forming an electrically conductive fine pattern on substrates without using various resists.
INVESTIGATION
The investigation has made progress on the following points. Table I . PdCI2-AQS system was more sensitive than other metal salts-AQS systems. The AgNo3-AQS system sensitivity was comparable to PdC12-AQS system sensitivity. However, in this system, the dark reaction was observed at room temperature. In the case of nickel, copper and gold salts, a large quantity of the nuclei was required to initiate electroless deposition.
In Figure 1 the rate of reduction as a function of exposure-time is plotted for a solution containing cupric formate, AQS and various R-H additives. Optimum concentrations of the R-H additives were not determined. It was found that pentaerythritol (PET) markedly increased the copper nuclei formation rate ( Figure 1 , curve e). However, the relation between R-H molecular structure and the copper ions reduction rate is not easy to judge from these results alone. PdC12-AQS system characteristic curves are shown in Figure 2 . The sensitivity of the coated sensitizer containing PET was relatively low (Figure 2, curve a) . The coated PET film homogeneity was inferior to that of other R-H additives. Therefore, it seems likely that the palladium ions reduction rate on the substrate was low.
Based on these results, the PdCl2-AQS-Glycerin system can be adopted as photosensitive material for circuit board manufacturing.
Circuit Board Manufacturing
The procedure used for photoselective metal deposition on the substrate consisted of five steps: adhesion treatment, sensitization, nucleation, fog inhibition and electroless deposition.
The surface of the substrates was cleaned and roughened. These procedures were required to obtain good adhesion between substrates and metal deposit layer. At present, basic studies on the process steps are being carried out and will be reported on in detail in the future.
